Activation of LDL receptor gene expression in HepG2 cells by hepatocyte growth factor.
The effect of recombinant human hepatocyte growth factor (HGF) on low density lipoprotein (LDL) receptor gene expression was studied in the human hepatoma cell line HepG2. HepG2 cells were incubated with serum-free media in the presence and absence of HGF for various times and 125I-labeled LDL specific binding at 4 degrees C, uptake at 37 degrees C, and the levels of LDL receptor mRNA were measured. Incubation with HGF produced time- and concentration-dependent increases in 125I-labeled LDL binding (2-fold), uptake (2.5-fold), and LDL receptor mRNA (6-fold). HGF increased the rate of LDL receptor gene transcription 4- to 5-fold relative to that of several "house-keeping" genes as measured by nuclear run-on transcription. The half-life of LDL receptor mRNA, measured with actinomycin D, was not increased in HGF-treated cells. The stimulation of LDL receptor expression occurred independently of changes in cellular cholesterol or DNA biosynthesis or total cell protein. HepG2 cells were transiently transfected with plasmids bearing either three copies of repeats 2 and 3 (pLDLR(23)3LUC) or one copy of the LDL receptor promoter from -556 to +53 (pLDLR600LUC) linked to firefly luciferase. Incubation of pLDLR(23)3LUC, or pLDLR600LUC-transfected cells with HGF for 4 or 24 h at 37 degrees C produced a concentration-dependent increase in luciferase activity. A maximal stimulation of 3 to 6-fold was achieved for each construct at an HGF concentration of 100 ng/ml. In contrast, HGF had little or no effect on reporter activity in HepG2 cells transfected with a luciferase reporter plasmid bearing the HMG-CoA reductase promoter extending from -325 to +22. Thus, when compared to the native LDL receptor promoter, multiple copies of repeats 2 and 3 of the LDL receptor promoter can fully support activation of the luciferase reporter gene by HGF, demonstrating that the effect of HGF is mediated through the SRE-1. The lack of HGF effects mediated through the HMG-CoA reductase sterol regulatory element suggests, however, that sterol depletion may not be responsible for the induction of the LDL receptor promoter by growth factors. The signalling pathways or effectors responsible for activation of the LDL receptor and HMG-CoA reductase genes thus differ in their response to HGF. These data suggest that the level of SREBP's reaching the nucleus may be determined by as yet unidentified second messengers as well as by sterols.